Close binary central stars of Planetary Nebulae
Planetary nebulae (PNe) are the ionised gaseous envelopes ejected by low to intermediate mass stars (1-8 M ⊙ ) at the end of the asymptotic giant branch (AGB) phase. The origin of the myriad shapes observed in PNe is a difficult problem that has persisted for several decades (Balick & Frank 2002) .
The most promising solution is now understood to be stellar or even sub-stellar companions (De Marco 2009) . Observational evidence for binarity in PNe was relatively modest with pioneering photometric monitoring surveys producing around a dozen examples (Bond 2000) . Most of these have orbital periods of 0.1-1.0 d and have therefore passed through the common-envelope (CE) phase (Ivanova et al. 2013) .
As the ejected CE is still visible as the PN with an age of ∼10 4 years, post-CE central stars of planetary nebulae (CSPNe) are the youngest probes we have of the very short (unobserved) and poorly understood CE interaction.
To realise the potential of post-CE CSPNe as a population to address problems concerning CE evolution, as well as the shaping mechanism of PNe, a statistically significant sample must be gathered. Miszalski et al. (2008 Miszalski et al. ( , 2009a leveraged the large areal coverage, high time cadence and high sensitivity of I-band photometry from the microlensing survey OGLE-III to discover several more post-CE CSPNe. A major result from this work is that around 1 in 5 PNe have a post-CE CSPN, consistent with earlier estimates (Bond 2000) . High-quality imaging of the enlarged sample has revealed post-CE PNe often show collimated outflows or jets, low-ionisation filaments and rings, as well as bipolar morphologies (Miszalski et al. 2009b ). These morphological features have since been successfully used to target PNe with similar morphologies to discover several more post-CE binaries (Miszalski et al. 2011b; Jones 2015) , bringing the total to nearly 50 binaries (Jones 2015) .
The population of post-CE CSPNe mostly consists of white dwarf (WD) primaries with main sequence (MS) secondaries, however several double degenerate (DD) systems are also known (e.g. Tovmassian et al. 2010; Boffin et al. 2012; Santander-García et al. 2015) . Photometric variability of WDMS CSPNe is often dominated by a large sinusoidal irradiation effect, produced by the heating of the hemisphere of the secondary facing the primary. Also present in post-CE CSPNe lightcurves are eclipses and ellipsoidal variability, the latter mostly occurring in DD systems. The optical photometric monitoring technique used in most surveys for post-CE CSPNe has introduced significant selection effects into the known population. Firstly, there is a strong bias against finding WDMS binaries with orbital periods >1 d since the irradiation effect amplitude decreases rapidly with increasing orbital separation (De Marco et al. 2008) . Secondly, DD systems are under-represented since they (a) do not usually produce an irradiation effect, and (b) require a close orbital separation to produce ellipsoidal variability or eclipses. Radial velocity (RV) monitoring is therefore the only reliable technique to establish if a post-CE CSPN is present (e.g. Boffin et al. 2012 Ciardullo & Bond (1996) and González Pérez et al. (2006) . Some were found to be non-radial pulsators, but no variability was found that could be attributed to a binary companion. 
A new approach: RV monitoring of [WR] stars
RV monitoring is a tried and tested method to discover massive WR binaries (e.g. Foellmi et al. 2003) , so there is no reason not to suspect it would work for [WR] stars. Our approach is to take several spectra of each object with a resolution of ∼2Å and signal-to-noise > 40 in the continuum. We are using SpCCD on the SAAO 1.9-m telescope for the brightest targets and the Robert Stobie Spectrograph (RSS) on the Southern African Large Telescope (SALT) for fainter targets. We then follow the cross-correlation procedure of Foellmi et al. (2003) to derive the RV measurements. Initial results have been published in Manick et al. (2015) . No periodic variability was found in PMR 2, Hen 2-99, NGC 5315, Hen 2-113 and Hen 3-1333, whereas we found periodic variability of 4.04 d in NGC 5189. Additional higher quality SALT observations have since ruled out the previously suspected variability in Hen 2-99 and NGC 5315. Figure 1 presents an updated RV curve for NGC 5189 containing 12 additional spectra, resulting in a revised period of 4.05 d, as well as our preliminary RV curve for PN G222.8−04.2. The measured RV amplitudes for NGC 5189 and PN G222.8−04.2 are 54 ± 4 and 184 ± 8 km s −1 , respectively. As the orbital inclinations of both objects are unknown, we present a list of possible companion masses in Tab. 1. An evolved WD companion is most likely present in NGC 5189, similar to that in Fleming 1 (Boffin et al. 2012 ). In the case of PN G222.8−04.2, if the unusually high RV amplitude is not an artefact of the cross-correlation technique, then we may suspect the companion to be a subdwarf O/B-type star, perhaps similar to that found in NGC 6026 (Hillwig et al. 2010 ). Polarimetric observations and spatiokinematic modelling (e.g. Sabin et al. 2012) would be desirable to constrain the inclinations of both objects.
Tab. 1: Companion mass estimates for a variety of orbital inclination angles assuming M1 = 0.6 M⊙. (Manick et al. 2015) , an object long suspected of harbouring a binary CSPN (Phillips & Reay 1983) because of its peculiar morphology (Sabin et al. 2012) . Its morphology is typical of post-CE PNe and in particular bears close resemblance to the post-CE PN NGC 6326 (Miszalski et al. 2011c ). Furthermore, we have presented a preliminary RV curve for PN G222.8−04.2 that will form the basis of a more detailed study to be presented elsewhere. Boffin et al. 2012) , but is consistent with wind variability that is also encountered in massive WR RV curves (e.g. Foellmi et al. 2003) . The larger residuals in PN G222.8−04.2 are probably the result of the cross-correlation method reacting to the high degree of line profile variability.
The anomalously large 4.05 d orbital period for NGC 5189 suggests that the orbital periods of other post-CE [WR] CSPNe may also be several days or months. This may be a result of the [WR] primary and its extended atmosphere requiring more space in its orbit. Such binaries can only be found from RV monitoring and much work remains to find them. If this is correct, then we would expect close binaries containing the progeny of [WC] stars, PG1159 stars, to have similarly wide orbits.
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